SYNOPSIS Experiments are described in which tanned red cells coated with a globulin fraction of human serum with a high titre of antibody to human thyroglobulin were agglutinated by saline extracts of human thyroid gland and thyroglobulin but not by other tissue extracts. It is suggested that the linkage is due to a specific antigen antibody reaction between cell-bound antithyroid antibody and thyroglobulin in solution.
Richter, Cua-Lim, and Rose (1962) showed that red blood cells coated with purified antibody by the bis-diazotised benzidine technique were agglutinated by solutions of the corresponding antigen but that red cells coated in the same way with globulin fractions of the antiserum were not. In the experiments to be described, tanned red blood cells coated with globulin precipitated from the sera of patients with very high levels of anti-thyroglobulin were agglutinated by saline extracts of thyroid gland. MATERIALS TISSUE EXTRACTS Human tissues obtained at operation or necropsy were washed in 0-9 % saline to remove blood and homogenized with enough 09% saline to give a 20% w/v suspension. This was centrifuged several times at 3,500 r.p.m. for 30 minutes to remove fat and particulate matter and the supernatant stored at -20°C. Extracts Ian MacLeod the whole process was carried out atpH 7-2 and the coating agent was added to the mixture of cells and tannic acid instead of to the washed and resuspended tanned cells. Adding the coating agent and tannic acid to the cells simultaneously did not work. Boyden found that coating with P.P.D. at pH 7-2 resulted in non-specific agglutination, and that omitting the washing and resuspension between tanning and coating resulted in a reduction of agglutination titres. Neither of these difficulties was encountered with the antithyroid-thyroid extract system. The method in its final form was as follows. From sheep cells washed three times in about 10 volumes of 09% saline an approximately 30% suspension in pH 7-2 buffered saline was made. The packed cell volume was measured in a Hawksely micro-haematocrit and the suspension diluted to exactly 2%. One volume of this was mixed with 1 volume of 1/30,000 tannic acid and after 10 minutes at room temperature one volume of globulin dilution was added. After a further 10 minutes the cells were centrifuged (1,500 r.p.m. for 10 minutes) washed twice and resuspended in '0-9 % saline containing 1 % w/v normal rabbit serum. Cells were tanned and coated with thyroglobulin in the same way, using sensitizing concentrations between 1 and 2 mg./ml. The cells were resuspended to 1 % for direct agglutination tests using 2 volumes or 1-5 % for agglutination inhibition tests using 3 volumes; in each case the final concentration in the tube was 0-5 %. If more than a trace of haemolysis occurred during washing, the cell concentration was checked by measuring the haemoglobin content against a standard prepared from the original 2 % suspension.
Serial thyroid extract as high as 1/1,000,000, with five of the others up to 1/25,000, and with the two remaining to 1/5,000. Coated cells were also tested with dilutions of thyroglobulin solution and 3 + agglutination occurred at dilutions up to 1/500,000. Since the stock solution contained 530 mg. of thyroglobulin 100 ml. concentrations of the order of 1 tLg./100 ml. were detected. Since 02 ml. of thyroglobulin dilution was used in the test, the smallest quantity of thyroglobulin detected was of the order 0-002 ,ug. The eight active globulins were prepared from sera of patients with Hashimoto's disease which were strongly positive in precipitin tests against thyroid extracts and agglutinated tanned red cells coated with thyroglobulin in dilutions of 1/1.000,000 or more. Cells coated with globulin from two equally strongly positive Hashimoto sera were not agglutinated by thyroid or any other tissue extract. Of the other 33 exra which produced inactive globulin, 18 were from patients with Hashimoto's disease or myxoedema (10 with medium or low titres of antibody in the tanned red cell test and eight negative), 10 were from patients without thyroid disease, and five were from luetics with a strongly positive Wassermann reaction. The cells coated with active globulin were not agglutinated by extracts of normal brain, liver, kidney, spleen, heart, or blood cells in the presence of satisfactory controls.
Attempts to produce specifically agglutinable cells by coating with whole immune serum were unsuccessful.
It was found that strongly positive sera which produced active globulin individually produced active globulin when pooled, a property which allows use to be made of small remnants of specimens. Mixtures of serum producing active and serum producing inactive globulin produced inactive globulin.
Mixtures of cells coated with active serum globulin and cells coated with thyroglobulin produced strong agglutination patterns. These could not be certainly attributed to direct linkage, as the supernatant from the serum globulin-coated cells agglutinated the thyroglobulin-coated cells (presumably because of Specific agglutination of tanned red cells coated with a globulin fraction of an antithyroid serum elution of globulin from the cell surface by the normal rabbit serum-saline).
Cells coated with active and inactive globulin were agglutinated by rabbit anti-human serum.
Untanned cells did not take up the globulin and become agglutinable.
Cells coated with several concentrations of the most active globulin were titrated against serial dilutions of thyroid extract in a checkerboard pattern and the table shows the result. The higher concentrations of thyroid extract inhibit agglutination of the cells coated with all but the highest concentration of globulin, and the minimal concentration of extract causing inhibition of agglutination is proportional to the concentration of globulin used to coat the cells. Boyden and Sorkin, 1955) . The agglutinating substance (in this case the antigen) is effective in high dilution and need not be present in a pure state. From the specificity of the system, it seems reasonable to assume that the linkage is due to an antigen-antibody reaction.
Several biologically important substances have been assayed as antigen by immunological methods, for example, chorionic gonadotrophin in the urine by coated red cell agglutination-inhibition (Fultho-pe, Parke, Tovey, and Monckton, (1963) insulin in serum (Hales and Randle, 1963) and albumin in urine (Keen and Chlouverakis, 1963) by an isotope saturation method, and fibrinogen, gamma globulin and beta-lipoprotein in serum by latex-particle agglutination (Baxter Laboratories, Technical Information Bulletins Nos. 2, 3, and 9). The reverse tanned cell technique could in theory be used to assay any substance capable ofacting as an antigen, provided
